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Abstract 



The different approaches for solving problems and learning mathematics with technology 
are invaluable. This paper describes how to determine the variables of the ordinary annuity 
equation with a spreadsheet. Examples of future value of annuity, sinking fund annuity, the 
number of periods necessary for periodic payments plus interest to accumulate to a future value, 
and the rate per period needed for periodic payments plus interest to accumulate to a future value 
are described. With formulas, algebra, approximation, and technology, these mathematics 
applications are studied in different and meaningful ways. 

Although learning to use technology may be an obstacle to implementation for some 
educators, the use of spreadsheets enables the student to learn mathematics with little interference 
from technology and to focus more on relevant topics and less on tedious calculations. 

Since society is relying more on technology, computer and calculator use for 
mathematics instruction is also becoming increasingly necessary. 



Introduction 



Computers and calculators can calculate complex expressions and graph mathematical 
relationships easily. Reform in mathematics continues to take place. Many students cannot do 
mathematics and exhibit anxiety toward mathematics. Lack of motivation, preparation and 
relevance are barriers to learning mathematics. With computers, the student learns practical 
mathematics and makes connections among many ideas. Through technology, students are able 
to consider concepts in greater depth. 

Spreadsheets are technological tools that allow for experimentation and exploration of 
concepts where the computer-interface does not interfere with the learning of mathematics 
(Arganbright, 1985). Spreadsheets are ideal for studying mathematics because almost no 
programming is necessary and the algorithms required for successful problem solution can be 
conducted as done with pencil and paper. 

The purpose of this paper is to illustrate various ways spreadsheets can be used for 
learning the mathematics of finance. Calculations of the ordinary annuity or future value of an 
annuity, sinking fund annuity, the time (or number of periods) needed for specified periodic 
payments plus interest to accumulate to some future amount, and the annual interest rate (or rate 
per period) needed for the periodic payments plus interest to accumulate to some future amount 
are discussed. 

Through the use of spreadsheets, templates for various annuity calculations can be 
constructed. Once these templates are developed they can be applied to numerous other annuity 
applications. Text documentation of what is computed can always be incorporated right on the 
spreadsheet and the calculation of complex mathematical expressions can be performed with one 
keystroke. 
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Care in the entry of numbers and expressions in a technology using environment must be 
stressed where the order of operations is reinforced and studied. Building equations or formulas 
and seeing the calculations performed are learned. Checking results by handheld calculator to 
confirm and support the answers provided on the spreadsheet must be stressed. The student learns 
to apply one approach to solution to support another approach to solution. Learning becomes 
more self-paced, individual and independent. 

Ordinary Annuity 

An ordinary annuity is an accumulated sum of money including periodic payments made at 
the end of each period plus interest. Payments are made at a specified interest rate compounded 
for a specified number of times per year. 

Consider the following: If you place $100 into a fund at 6% compounded annually for 3 
years, what is the amount of money accumulated at the end of the 3 years (payments plus 
interest). For this example the total number of periods is 3 times 1 or 3 periods and the rate per 
period is 6% divided by 1 or 6%. The calculated value is illustrated in table 1. 



Insert Table 1 About Here 



The accumulated amount is the sum of amounts at the end of each period in the table. The 
payment made for the first period accumulates the most interest since it is in the account the 
longest time and the final payment makes no interest (Roger, Haney & Laird, 1993). Notice that 
the amount expressions define a geometric series whose common ratio is (1+i) = (1+0.06) which 
is greater than or equal to one. This geometric series does not converge and the nth partial sum 
is: 
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Sn= C(l-an) 

1-a 

where a is the common ratio (1+i) and c is the common factor P in the expansion, that is, 

or S = P 1-fl+iY 1 = P (RDM 
l-(l+0 i 

defines the ordinary annuity equation where i is the rate per period, n is the number of periods 
needed for the money to accumulate, and P is the amount of each periodic payment. The derived 
formula is shown. Applying the ordinary annuity formula where P = 100, i = .06, and n = 3 the 
calculated accumulated amount is 3 18.36. 

The next example applies the future value of an annuity formula as implemented on a 
spreadsheet. 

Example 1 

An investor deposits $200 at the end of each month into a fund at 15% compounded 
monthly. Find the accumulated amount in the account at the end of 7.5 years. By handheld 
calculator, the following is computed using the future value of annuity equation 

200*(VH-.15/12V 7S * 12) -n = 32491.00 

(.15/12) 

A spreadsheet solution to this example is illustrated in Table 2. 
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Insert Table 2 About Here 



Once the spreadsheet is constructed, various values can be entered in the different cells of 
the spreadsheet and results can be presented instantly. The dynamics of automatic calculations, 
interrelatedness between cells and student interaction with the spreadsheet are beneficial to 
student learning. 

Table 3 provides a spreadsheet implementation of the ordinary annuity accumulation for 
each individual period of Example 1. Using the COPY command, calculations can be continued 
for each individual period as desired. 



Insert Table 3 About Here 



Sinking Fund 

A sinking fund is the periodic payment needed to accumulate payment plus interest to a 
required amount at the end of a specified number of periods compounded for a specified number 
of times per year. Solving the ordinary annuity formula for P gives the sinking fund formula. The 
sinking fund formula is: 

P = S JL 

(l+i) n - 1 

The following example illustrates a sinking fund annuity calculation. 
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